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Abstract: 
Major part of the world's total energy output is generated from fossil fuels, consequently its consumption 
has been continuously increased which accelerates the depletion of fossil fuel reserves and also increases 
the price of these valuable limited resources. Biodiesel is a renewable, non-toxic and biodegradable diesel 
fuel which it can be the best environmentally friendly and easily attainable alternative for fossil fuels. The 
costs of feedstock and production process are two important factors which are particularly against large-
scale biodiesel production. This study is intended to optimize three critical reaction parameters including 
intensity of mixing, microwave exit power and reaction time from the transesterification of waste cooking 
oil by using microwave irradiation in an attempt to reduce the production cost of biodiesel. To arrest the 
reaction, similar quantities of methanol/oil molar ratio (6:1) and potassium hydroxide (2% wt) as the 
catalyst were used. The results showed that the best yield percentage (95%) was obtained using 300W 
microwave exit power, 300 rpm stirrer speed (intensity of mixing) and 78°C for 5 min. It was observed 
that increasing the intensity of mixing greatly ameliorates the yield percentage of biodiesel (up to 17%). 
Moreover, the results demonstrate that increasing the reaction time in the low microwave exit power 
(100W) improves the yield percentage of biodiesel, while it has a negative effect on the conversion yield 
in the higher microwave exit power (300W). From the obtained results it was clear that FAME was within 
the standards of biodiesel fuel. 
